Active axonal transport maintains extended neuronal processes The unique morphology of neurons, highly polarized cells with extended axons and dendrites, makes them particularly dependent on active intracellular transport. The transport of proteins, RNA, and organelles over long distances requires molecular motors that operate along the cellular cytoskeleton (Glossary).
Two major roles for axonal transport are supply/ clearance and long-distance signaling. Supply of newly synthesized proteins and lipids to the distal synapse maintains axonal activity, whereas misfolded and aggregated proteins are cleared from the axon by transport to the cell soma for efficient degradation [1] . Active transport of mitochondria also supplies local energy needs [2]. The second major role for active transport is the communication of intracellular signals from the distal axon to the soma, allowing the neuron to respond to changes in environment. While defects in either supply or clearance can readily be predicted to be deleterious to the health of the neuron, there has been a growing appreciation that the propagation of stress-signaling along the axon could be a key neurodegenerative pathway leading to cell death [3, 4] .
We focus here on recent progress linking defects in fast axonal transport to the pathogenesis of neurodegenerative diseases (reviewed in Table 1 ). Observations from cellular and animal models have provided evidence for multiple alterations in axonal transport, including impaired organelle motility, defects in degradative pathways, impaired neurotrophic signaling, and elevated stress-signaling. Whereas it is likely that several cellular pathways contribute to distal degeneration, recent progress suggests that changes in the balance of signaling along the axon, from survival to stress signaling, could be a crucial component of rapidly progressive neuronal cell death.
Mutant motors link axonal transport defects to neurodegeneration Direct evidence implicating axonal transport defects in the pathogenesis of neurodegeneration has come from the identification of mutations in the motors that drive axonal transport. Defects in kinesin-mediated anterograde transport would be predicted to lead to either synaptic defects or axonal dieback due to inadequate supply of new proteins and lipids from the soma to the distal synapse. Relatively few degenerative diseases have been directly linked to mutations in kinesin motors [1], possibly due to functional redundancy in the extended kinesin superfamily. However, targeted disruption of kinesin function
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Microtubules: cytoskeletal filaments formed from the head-to-tail assembly of a-and b-tubulin dimers that serve as tracks for the motors that drive fast axonal transport. Microtubules are oriented in a polarized array in the axon, with their plus, or fast-growing ends, directed outward, and their minus, or slow-growing ends, directed toward the cell center. Microtubule organization is more complex in dendrites, where the mixed polarity seen in mammalian neurons could contribute to axonal-dendritic sorting and specification. Kinesins: an extended superfamily of proteins that share homology within a conserved motor domain. Kinesin tail domains are more divergent, and this allows coupling to a diverse array of cargos. Many kinesins are microtubulebased motors, some are microtubule depolymerizers, and the function of others has yet to be explored. Kinesins known to drive anterograde axonal transport include kinesin-1 (also known as KHC or KIF5), kinesin-2 (KIF3), and kinesin-3 (KIF1 
